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Problem description 
The Royal Netherlands Air Force 
has initiated the development of a 
training concept that intends to 
harmonize the various training and 
education approaches for fighter, 
helicopter and transport aircraft 
using modern competency-based 
training principles built into a 
classic, but concise instructional 
systems development approach. The 
approach has not yet been applied 
or validated in a military pilot 
training context. This study 
provides the test case for the 
analysis and design products of 
pilot training according to the 
approach. 
 
Work description 
The test case for the training 
development approach was the 
design of a revised F-16 
qualification training. The design 
team consisting of both educational 
and F-16 pilot subject matter 
experts was free to re-order initial 
and mission qualification objectives 
and select optimal training media 
and training ranges without having 
to consider specific development 
and implementation constraints, 
except the acquisition of expensive 
training media (e.g. Mission 
Training Center. A series of 
workshops has been organised to 
develop a competency profile for 
the F-16 wingman and the blueprint 
of an integrated F-16 initial and 
mission qualification training 
syllabus. 
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Results en conclusions 
The proposed new syllabus is, apart 
from a short transition phase, a 
dramatic change from the current 
building block approach. From the 
very first sortie after the transition 
training, the candidate is 
continuously exposed to the full 
mission flow and has to deal with 
both air-to-ground and air-to-air 
elements in the majority of sorties. 
Initially, scenarios are strongly 
simplified and the students are 
supported considerably by the 
instructor pilot, but gradually 
mission difficulty increases and 
instructor pilot support decreases.  
 
This whole-task training concept 
requires extensive and current 
tactical and system knowledge of 
instructor pilots as well as timely 
scheduled simulator and live part-
task sessions throughout the 
syllabus. As a result of a more 
smooth integration of skills, less 
live sorties are required to achieve 
limited wingman combat readiness.  
 
Applicability 
The F-16 wingman qualification 
syllabus requires validation and 
completion by operational instructor 
pilots. Full test of the method 
requires actual implementation of 
the syllabus. 
 
The pilot training and education 
approach intends to be applicable 
for the full range of miltary pilot 
training and education programs. 
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Abbreviations 
4C/ID  4 Component Instructional Design 
A/A  Air to Air 
A/G  Air to Ground 
ACM  Advanced Combat Maneuvers 
BFM  Basic Combat Maneuvers 
BVR  Beyond Visual Range 
CAS  Close Air Support 
DIF  Difficulty, Importance, Frequency 
ENJJPT Euro NATO Joint Jet Pilot Training 
IP  Instructor Pilot 
IQT  Initial Qualification Training 
ISD  Instructional System Design 
KSA  Knowledge, Skills, Attitudes 
LVC  Live, Virtual, Constructive 
MEC  Mission Essential Competencies 
MQT  Mission Qualification Training 
RNLAF Royal Netherlands Air Force 
SA  Situation Awareness 
SAT  Surface Attack Tactics 
SME  Subject Matter Experts 
TGP  Targeting Pod 
TI  Tactical Intercepts 
VID  Visual Identification 
WM  Wingman 
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1 Introduction 
During the last decade several trends emerged that have a profound effect on military operation 
and training. To mention a few: changes in doctrines, joint and expeditionary nature of 
missions, major leaps in simulation technology, reduced live training opportunities, introduction 
of new weapon systems, and exponentially increasing use of information technology. Any 
organization will have a hard time to respond to all these new demands and arising opportunities 
in a timely and efficient manner.  
 
The Royal Netherlands Air Force (RNLAF) constantly adapts and investigates ways to optimize 
the adaptation process. For pilot training, it is recognized that the current, basically experience-
based approach to training will not be capable of dealing with the developments in the pilot 
training arena. Therefore, it is looking into new approaches to training and ways to harmonize 
the training development process and products. 
 
The National Aerospace Laboratory (NLR) of the Netherlands has proposed a RNLAF Pilot 
Training and Education Approach that intends to deal with the current and foreseen challenges 
to develop training effectively and efficiently. This approach should be useable for all RNLAF 
pilots and aircrew. The Pilot Training and Education Approach has the following 
characteristics: 
• the approach harmonizes the training development process and products and facilitates the 
instructors; 
• the training is competency-based, which includes promoting a whole-task training 
perspective, focusing on operational conditions, allowing adaptation to personal needs, and 
ensuring a balanced mix of academics and practice. 
 
Training outcomes are intended to: 
• Improve skills acquisition;  
• Improve retention; 
• Steepen the learning curve and reduce integration dips (i.e., natural side effects of 
integration process of skills that are trained in separation of each other); 
• Reduce the total training time. 
 
The RNLAF Pilot Training and Education Approach has been developed and discussed with 
Subject Matter Experts. For an overview see Van der Pal & Abma (2009). 
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A test case was performed to investigate whether the new approach leads to a syllabus different 
from the current one. To demonstrate the usability and the potential of the method the test case 
should involve a complex skills acquisition path. The F-16 Wingman Initial Qualification 
Training (IQT) meets this requirement. To be able to assess the approach on its added valued it 
was applied as purely as possible, without major constraints. For this conceptual test, the goal 
was not to produce an immediately implementable syllabus, but to demonstrate the merit of the 
new training concepts. The only demand was that the resulting products are usable and safe. 
Current syllabi were only used for reference, and assessment afterwards. This paper briefly 
discusses the Pilot Training and Education approach followed by a presentation of the test case 
products: the F-16 wingman competency profile and qualification training design. 
 
 
2 Pilot Training Development Approach 
2.1 Background of the pilot training development approach 
Three inspirational sources provide the backbone for the pilot training development approach 
applied in this project and proposed for all RNLAF pilot training:  
 
• The Four Component Instructional Design model (4C/ID) (Van Merrienboer, 1997; De 
Croock, Van Merriënboer, Van der Pal, Abma, Paas & Eseryel, 2002; Van Merrienboer & 
Kirchner, 2007); 
• Competency-based methods, for example the official initiatives in the Netherlands for 
vocational education (COLO, 2003) and in particular the Mission Essential Competencies 
(MEC) approach (Colegrove, 2002); 
• Instructional Systems Development (ISD) systematics. 
 
The competency-oriented elements built into the applied pilot training development approach 
are primarily structured in accordance with 4C/ID. This ensures the competencies are skills-
centred, revealing relations between the skills, as well as with knowledge and attitudes, and 
reflect a strong operational orientation. The process behind the identification of the 
competencies has been inspired by the MEC-approach but has been tailored to produce a 4C/ID 
competency structure and to meet specific RNLAF constraints.  
 
The competency-based analysis and design activities are complemented with other Training 
Needs Analysis techniques as well as development, implementation and evaluation activities, as 
known from systematic ISD-models. In this paper, the focus is on the analysis and design 
phases of the ISD-cycle. 
  
NLR-TP-2009-373 
  
 6 
Earlier, the analysis phase of the method has been applied to pilot lead-in training (Van der Pal 
& Ligthart, 2003) and fighter controller training (Van der Pal, Nicolai & Van Rooijen, 2007). A 
full overview of the analysis and design activities of the Pilot Training and Education approach 
is provided by Van der Pal & Abma (2009).  
 
 
Figure 1. Nine steps analysis 
 
2.2 Nine Steps Training Analysis  
In the Pilot Training and Education Approach the training analysis consists of nine steps. A full 
overview of the analysis process is provided in figure 1. Many training syllabus design 
decisions are dependent on information about the students (their entry level, their learning 
capabilities; analysis step 8 of figure 1), the behaviour they are expected to show (analysis steps 
2 and 5) under operational conditions (analysis step 3) during the various missions (step 1) and 
the proficiency they are expected to acquire by the end of training (analysis step 7). 
Performance criteria are defined for each competency element (attitude, skill, knowledge; 
analysis step 4). Competencies are structured in a hierarchical competency profile (analysis step 
5). In addition to a more common Difficulty, Importance and Frequency (DIF) analysis 
(analysis step 6), a learning difficulty analysis (analysis step 9) has been performed. Learning 
difficulty indicates the time and effort it takes from a student to master a particular skill or 
competency. In particular for tasks that can be executed in an effortless, automated manner, the 
task difficulty does not match the learning difficulty. Many motor skills and procedural skills 
will take considerable practice and effort, but once learned the task is easy. Such skills require 
considerable attention in training design.  
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Training analysis information may be gathered through study of documents, observation, 
interviews and workshops. Workshops are the primary source for identifying a common 
perspective on the job. Central product of the analysis is the competency profile. 
 
Example training analysis: Close Air Support 
An exemplary and simplified analysis for the Close Air Support (CAS) mission (analysis step 
1), may indicate a task as ‘operate Targeting Pod’ (analysis step 2), which may be more difficult 
under weather conditions involving rain or clouds (step 3). Knowledge required for CAS tasks 
will include CAS procedures. A relevant attitude may be ‘procedural adherence’ as for a related 
skill, the pilot should be able to ‘Maneuver in the wheel’ (analysis step 4). To structure the 
competencies (analysis step 5) it may be recognized that ‘Identify target (with a Forward Air 
Controller)’ is an enabling skill for ‘Execute attack plan’, which in turn is enabling a more 
integrating ‘weapon systems handling’ competency. CAS-related tasks may differ in importance 
and difficulty (analysis step 6), but all will be fairly frequently performed once the wingman has 
joined the operational squadron. ‘Employing weapon with ground-based laser’ is very important 
but not easy, while it is not a regularly performed task. As such this task is a candidate to be 
selected as additional training event. The exit level for a wingman (analysis step 7) is limited 
combat ready. For the ‘Maneuver in the wheel skill’, this means that the briefed flying speed 
should be maintained (occasional deviation tolerated). As an entry-level performance standard 
(analysis step 8) for the skill (i.e., ENJJPT1 exit level), no performance standard is applicable. 
The difficulty to learn (step 9) ‘Maneuver in the wheel’ is rated ‘medium’, implying that no 
special attention during training is required. 
 
2.3 Six Steps Training Design  
Training aims to ensure the required competencies are being developed in a smooth, efficient 
way, optimizing the students’ workload (challenging, but never overloaded). Using the whole 
task as the major design principle, students would be easily overloaded without a range of 
instructional measures to support the learning process. For example, measures are required to 
ensure academics and instructor support are provided just-in-time and just-enough. The 
following design steps outline a systematic means to apply information from the analysis to the 
principles of whole task, just-in-time and just-enough training 
 
Design Step 1. Identify demands and constraints for the training. Probably all training design 
projects will have to deal with budget, timing, personnel and material constraints.  
 
                                                     
1 Euro NATO Joint Jet Pilot Training 
  
NLR-TP-2009-373 
  
 8 
Design Step 2. Outline training structure. The first decision to make is whether the full 
competency profile may be addressed (in the most modest and supported way) from the start of 
the training. Using instructional design strategies effectively, it should not be required to divide 
training in phases or blocks. However, if SMEs (Subject Matter Experts) consider the execution 
of the whole task (from the start) unsafe or unfeasible, a particular set of competencies may be 
focused upon first, e.g. flying skills. Within such a training phase, or block, dedicated to a 
subset of skills, the whole task principles can be applied to the subset as well. In each block a 
series of modules is outlined, starting with missions, tasking and operational conditions that are 
relatively easy. The complexity of the modules increases until the more complex situations are 
provided in the last training module. 
 
Design Step 3. Design modules. In this step the roughly designed modules are completed by 
defining each sortie in each module. Scaffolding principles will support the student to complete 
the tasks successfully even when performance does not meet the required level. Instructor 
support should diminish along the module. While the sorties provide whole task learning events 
to the students, not all competencies are addressed equally: briefing, assessment and debriefing 
should focus on selected competencies. 
 
Design Step 4. Add theory. At the start of each module, theory lessons will be designed to 
support the growth of mental models for the systems and tasks. For each flight/sortie, system 
details, tactical information and procedures will be provided. Both types of information are 
provided in a ‘just-enough’ manner. 
 
Design Step 5. Provide additional training tasks. It is foreseen that for some skills instructor 
support cannot be removed without having the student practice these skills frequently until the 
student can perform them effortlessly. Examples of skills that need part-task training are 
Emergency Procedures and Basic Fighter Manoeuvres. 
 
Design Step 6. Select training media. The new suite of training media (consider embedded 
training, Live Virtual Constructive (LVC) environments, networked simulation, serious games) 
have matured so much that many tactical tasks may be trained using a variety of training media. 
In this step, for each training event the best fitting (available) training system is selected. For 
live training, the characteristics (e.g. tactical realism) of the available training ranges are taken 
into account in selection process.  
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2.4 Test case team composition and training development process 
The nine analysis steps and six design steps may be performed sequentially, but more likely is 
that certain parts will require several iterations and corrections with progressing insight. This 
has been the situation for the F-16 wingman training design as well. The team included in total 
four subject matter experts and three facilitators. The analysis was performed as suggested by 
the approach in a series of four workshops. The design activities also required four workshops; 
largely performed as planned with the exception of design step 4 (only a rough outline of the 
theory design was produced). Also, step 6 was executed in a very limited way, given the 
restrictions of the available training media (unit level trainers). In addition to the workshops, 
five more sessions were organized to complete design step 3. These working sessions did not 
require facilitation by educational experts. Evaluation of the training analysis and design 
process was done both intermediately and at the end of the workshop series.  
 
The next sections provide in some detail the results of the analysis and design activities for the 
F-16 wingman qualification training. The analysis results focus on the F-16 wingman 
competency profile. 
 
 
3 F-16 Wingman Competency Profile 
A series of four training analysis workshops has lead to an agreed set of wingman 
competencies. The competencies are structured in a hierarchical way as shown in figure 2. Five 
main sets of competencies have been identified: ‘Mission planning’, ‘Flying’, ‘Information 
handling’, ‘Weapon systems handling’ and ‘Debriefing’. The arrows between the competencies 
‘Flying’, ‘Information handling’ and ‘Weapon system handling’ indicate that these 
competencies may be executed simultaneously. Simultaneous relationships imply complexity, 
which may be reflected in the training program 
 
The hierarchy represents a logical skills structure that is relevant when making training 
decisions: the lower level skill supports or enables a higher level skill. In a whole task training, 
most higher level skills will be addressed to from the very start, while enabling skills are not yet 
in place. The training designer will have to ensure sufficient training support or consider part-
task practice on the lower-level skills.  
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Figure 2. F-16 wingman competency profile 
 
 
Competencies that have an enabling function for a multitude of skills or in use in various phases 
of a mission are supporting in a generic way. Such ‘supporting competencies’ have no place in 
the hierarchy. They are more abstract; less task-related than the competencies in the hierarchy. 
 
Note that a higher level does not necessarily indicate importance. The complete set of debrief 
skills for example is less important than the lower-level monitoring skill during execution of the 
game plan. Critical or essential competencies are marked by red borders in figure 2. 
 
Attitudes, knowledge or personality traits may have been expressed as supporting a particular 
skill or a set of skills. The SMEs expressed attitudes and knowledge only on aggregative levels 
(complete job level and the weapon system handling competency set). High level attitudes 
include ‘Assertiveness’, ‘Curiosity’, and ‘Willingness to admit failures’. Knowledge items have 
only been expressed in a very global manner, such as an all inclusive ‘System knowledge’.  
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For each competency, performance standards have been identified. Performance standards 
reflect the expected proficiency level of the fully operational wingman for active duty on both 
squadron base as well as being deployed. This operational proficiency level determines the exit 
level for the F-16 Qualification Training. For certain competencies, lower proficiency may be 
accepted on the condition that proficiency will improve effortlessly (simply by gaining 
experience). Entry level proficiency is also defined for each competency (based on experience 
with ENJJPT graduates). The gap between the entry and exit levels of performance standards 
determines the training need and the scope for the F-16 Qualification training design as outlined 
in the next section.  
 
Learning difficulty has been rated for each competency. On several competencies, the SME 
scores varied substantially. Highly varied ratings were discussed and corrected if needed. 
Particularly difficult competencies to learn are ‘Maintain SA’, ‘Sensor handling’, ‘Stress and 
fear management’, ‘Obtain goal with minimum risk (airmanship)’, and ‘Multitasking’.  
 
 
4 F-16 Qualification Training Design 
Considering the full competency profile, the SMEs were asked to outline a first sortie for pilots 
that never flew an F-16 before, to address both flying and tactical tasks in a most simple, 
supporting way. Such a whole task approach, using the aircraft as a weapon platform, while still 
familiarizing to the F-16, was deemed unfeasible. This would demand too much from students, 
increasing workload beyond reasonable limits.  
 
A transition block consisting of a single ‘Aircraft Handling’ module has therefore been designed 
to provide the students with enough basic flying skills to be able to start using the F-16 as a 
weapon platform.  
 
After this transition block, the SMEs responded positively to outline a second block ‘Weapon 
System Handling’ to which the whole task principle can be applied. At the end of that second 
block, the student is mission qualified as a wingman and can be placed at an operational 
squadron without further formal training. The second block contains five modules which are 
sequenced from simple to complex, using operational conditions as variables to built up the 
modules (see figure 3 for an overview and figure 4 for a detailed outline). 
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Block 1 – Transition
Module 1  - Aircraft Handling
Block 2 – Weapon Systems Handling Threat Tasking Target etc
Module 1 (intro/SAT focus)  Low complexity
Module 2  (CAS)
Module 3  (Adv./AA focus)
Module 4  (Adv./Integration)
Module 5  (Low Level)           High complexity
 
Figure 3 F-16 wingman qualification training; Blocks and Module outline 
 
In the first module of the ‘Weapon System Handling’ block, ‘Introduction to Weapon System 
Handling’ complete missions are flown; mostly consisting of 2-ship missions towards a target, 
encountering ground and air threats, destroying the target and flying back, possibly 
encountering more threats. Within this whole task approach it was decided to start with a focus 
on A/G (Air-to-Ground) tasks because of the lower complexity compared to A/A (Air-to-Air) 
tasks. In practice this means that the air threats encountered in this module are benign. These 
threats are included to provide the students with major elements of ‘the big picture’ and to 
prevent integration dips when introducing them later in training. A/G tasks are more procedural 
and place comparatively lower cognitive demands on the students. A/A tasks are more complex 
(more dynamic and more ambiguous) and require a highly flexible tactical problem solving 
technique based on interpretation of a fast moving target or targets. Therefore, the WM syllabus 
starts with a focus on the relatively easier A/G.  
 
The mission description for the first sortie is as follows:  
 
”The aim of this sortie is to introduce the student to the complete mission flow. It is important 
for the student to gain insight in a typical integrated F-16 mission, before he starts to develop 
the specific skills required to perform all separate parts of the mission. During the sortie both 
tactical intercepts and TGP (Targeting Pod) attacks are practiced. In this module the main 
focus lies on the A/G part of the mission. The instructor will provide as much support as 
necessary for the student to successfully complete the mission.” (from the Instructor-Pilot 
instructions in the concept F-16 WM syllabus) 
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Figure 4. F-16 wingman qualification training; Syllabus outline for Block 2 
 
Managing workload is paramount in these first whole task missions. Two aspects play an 
important part in accomplishing this. The first aspect is mission design. Even though this is a 
complete mission, only a limited number of competencies is directly trained and assessed. In the 
case of this first mission those are: ‘Sensor handling and interpretation’, ‘Flow plan execution’ 
and ‘Apply Rules of Engagement (RoE) matrix’. Also, ground targets will be static and have 
high visibility and both ground and air threats will be benign. For example, ground threats will 
consist of relatively unsophisticated Man-Portable Air-Defence Systems (MANPADS), to 
which the aircrew has to pay attention but not likely has to respond to.  
 
The second aspect in managing trainee workload is the Instructor Pilot (IP). The IP has an even 
more important role in assessing the trainee’s workload and adjusting his coaching technique or 
mission pace to this workload compared to a more regular building block approach. The IP is 
supported by mission descriptions explaining what exactly is required from the trainee and what 
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the IP can do to support the learning process. For example, the IP instructions for the first whole 
task mission are:  
 
“Consider that this is the first tactical sortie. Primary goal is that the student understands the 
big picture. Apply workload management to ensure the student will not be overloaded: 
- allow for short breaks 
- just demonstrate if needed 
- direct coaching (as long as needed)” 
 
The IP is also provided with an IP guide which explains the rationale behind the syllabus and 
provides insight in how these principles can be used to improve instruction. The next missions 
in the ‘Introduction to Weapon System Handling’ module continue to build on the experience 
from the first mission, gradually introducing more (complex) aspects into the whole task such as 
2-ship operations and night vision goggles.  
 
There are five simulator sessions scheduled as part of the first “Weapon System Handling’ 
module, but in principal there are as many simulator session available as necessary in every 
module to reach the required standards. 
 
In the next weapon systems handling module, ‘Advanced Weapon System Handling’, the focus 
shifts to A/A tasks but A/G targets are still provided. The ‘Advanced Weapons System 
Handling’ module starts with SAT (Surface Attack Tactics) missions. As it is deemed one of the 
less complex A/A tasks, this module starts with BVR (Beyond Visual Range) tasks.  
 
The next level in terms of complexity would be VID (Visual Identification) tasks. However, 
before these tasks can be performed skills related to TI (Tactical Intercepts) and BFM (Basic 
Fighter Manoeuvres) need to be trained. In order to reach a sufficient level of proficiency on 
these tactics, part task practice is inserted to the otherwise whole task module. The module ends 
with variants of BFM and ACM (Advanced Combat Manoeuvres) missions which are not 
necessary requirements for the BVR and VID missions. These missions are very dynamic and 
there is only limited procedural support.  
 
The following module ‘Advanced Weapon System Handling/Integration’ provides both A/A 
and A/G tasks at a complex level within one mission. This is also the module where 4v4 
missions are introduced. 
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Close Air Support is trained separately from the weapon system handling modules. In real life 
operations this is a dedicated mission that is not mixed with other tasks. Therefore, the CAS 
sorties were scheduled apart from the otherwise mixed role Weapon System Handling sorties. 
Low level flying is also scheduled separately. This module was placed at the end of the training 
pipe line for two reasons. First, low level flying is a contingency that may be regarded 
unnecessary to train for in this phase of training. The sorties involving low level flying are 
easily removed from this syllabus Second, low level flying requires more precise and robust 
flying skills, introducing it earlier in training could have safety implications. 
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Figure 5. F-16 current and new wingman qualification training 
 
 
5 Comparing the Current and Proposed F-16 Wingman Qualification 
Training 
Currently, the F-16 training pipe line is composed of the following phases; basic military 
training, ab initio flying training in the Netherlands  (30 hours, PC-7), ENJJPT at  Sheppard Air 
Force base, Texas, US (T-6, 125 hours and T-38, 135 hours), Initial Qualification Training 
(IQT) in Springfield, Ohio, US (100 hours F-16) and Mission Qualification Training (MQT) in 
the Netherlands (45 hours F-16). The end result of this training pipe line is a Limited Combat 
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Ready Wingman (WM). Our approach focused on the F-16 specific training, the IQT and the 
MQT. Figure 5 shows the IQT/MQT modules compared to the WM- F-16 modules. The two 
syllabus flows clearly show the different results between the part task and whole task approach 
already in the first Weapon System Handling module i.e., instead of part task BFM, ACM and 
TI missions, Surface Attack Tactics missions are flown with complete mission flows, including 
ground targets, air and ground threats.  
 
The new approach leads to a considerable reduction in the number of ‘building blocks’. For 
example, Night flying, Night Vision Goggle training and Air to Air Refuelling are all integrated 
in the Weapon System handling blocks.  
 
In comparison to current F-16 IQT and MQT syllabi, the new F-16 syllabus shows a 
considerable reduction in training hours, while including 4v4 missions and TGP practice (see 
Table 1). The new syllabus therefore is expected to result in higher overall operational 
capabilities of the trainees requiring less training compared to the current syllabus. The 
reduction in A/A hours seems more drastic than it really is. This is due to the fact that most A/G 
missions have at least a small period of time reserved for A/A. 
 
Table 1. Comparison between current F-16 qualification training and the concept WM syllabus 
Syllabus sorties Sim Life hours* General A/A A/G Incl. Night 
IQT/MQT 97 32 146 15 54 28 16 
WM F-16 52 19+ 78 7 25** 20** 7 
* Assuming 1.5 hours per sortie. 
** Distinction between A/A and A/G here is only a ‘focus’ on A/A or A/G competencies within whole task missions. 
 
The current (IQT) syllabus starts with A/A tasks (BFM, TI, and ACM), these are the modules 
where currently most learning difficulties are encountered. Students will be capable of learning 
the more difficult A/A skills more rapidly as a result of postponing focused A/A training in the 
syllabus and gaining introductory A/A experiences in the first modules. 
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6 Conclusion 
The test case for the RNLAF Pilot Training and Education Approach reveals that applying a 
competency based training method leads to a drastic change from the current practise. The 
proposed F-16 qualification training is shorter while meeting a higher ambition level. The 
reduction in training time is achieved as a result of: 
 
• retention of both A/A and A/G skills are expected to last longer as a result of the 
continuous exposure to either A/A or A/G tasks in the majority of sorties; 
• expected reduction of integration dips (which results from combining skills that have been 
trained separately before). 
 
Limitations & Lessons Learned 
Using multiple workshops to facilitate the design process proved a workable method. It should 
be noted that it is a time consuming process and the novelty of the approach is taking 
considerable effort from the SMEs. This has caused some delays and time-gaps in the project, 
which in turn implicated that it took time to bring the team back on track. Especially for the 
analysis and the first design steps it is recommended to organize workshops close together (a 
one month period is recommended). 
 
One of the limitations of the test case is the small number of SMEs involved. All these SMEs 
were (ex) Weapon Instructor Pilots. Except from a coarse reality check there has only been 
minor involvement from current IQT IPs and current F-16 wingmen. For the competency 
profile, a final version will have to be formally validated by current wingmen and a wider group 
of stakeholders to ensure the profile is accepted by the full F-16 community. For the 
qualification training syllabus, the contribution of a larger or different group of IPs may further 
improve the quality of the syllabus and may also lead to different decisions, but such variation is 
expected to fall within the parameters of good training design, provided the structured training 
method is applied.  
 
In the proposed training approach, the IP has an even more important role in assessing the 
trainee’s workload and adjusting his coaching technique or the mission pace to this workload 
compared to a more regular building block approach. This fact, in combination with the high 
operational standards required to instruct the whole task missions, places high demands on IPs. 
Additional instructor training may be necessary before implementing the new syllabus. 
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Acceptability 
As a result of the crucial position of SMEs in the training method, the involved SMEs are 
content with the concept syllabus. This syllabus inherently is theirs: they made the design 
decisions. The approach merely suggested a mind set, some guidelines and a process to follow. 
The Pilot Training and Education Approach and resulting wingman syllabus has been discussed 
broadly with seven IQT IPs. On a conceptual level, the syllabus set up was generally well 
received. On a more pragmatic level, reservations were expressed with respect to academics 
integration, briefing content, aircraft configurations (G limits for TGP) and an organizational 
issue to maintain the IPs operational currency with respect to tactics and systems. Some issues 
can be dealt with by completing the syllabus in detail. Completion will require an additional 
iteration of both analysis and design activities using input from wingman and instructor pilots.  
 
Way ahead 
Although the concept syllabus is feasible, it does need some fine tuning and validation. The test 
case concentrated on the flying training part of the F-16 Qualification Training. Even though 
this forms the backbone of the training design, work needs to be done with respect to knowledge 
analysis (analysis step 5) and consequentially, the integration of more detailed academics into 
the syllabus (design step 4). Another important aspect that needs more attention is briefing 
design. Due to the whole task nature of the missions, briefing items should be focused on the 
selected competencies to prevent briefings taking more than one hour. Completion of the 
syllabus i.e., working out the actual syllabus and the IP guide, is expected to take less than a 
week. This is the result of a well-documented design blueprint.  
 
To summarize: the concept syllabus shows great promise with regard to solving three problems 
in a building block syllabus: 1) integrations dips, 2) retention, and 3) lack of “the big picture”. 
These issues are mainly tackled by focusing on the required essential competencies and 
integrating them in whole task missions from the start. The F-16 Wingman test case has shown 
that it is possible to design a revolutionary and feasible syllabus from scratch using some of the 
latest design principles. 
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